Endometrial stromal sarcoma (ESS) is a rare malignancy. Development of extrauterine ESS form endometriosis is particularly rare. The majority of extrauterine ESS occurs in areas with preexisting endometriosis. The most common site is the ovary. We experienced a case of ESS of the ovary that arose from endometriosis with multiple disseminated lesions. This disease was managed by total abdominal hysterectomy, bilateral salpingo-oophorectomy, both pelvic lymph nodes dissection, omentectomy, and appendectomy followed by postoperative high-dose progesterone therapy. Here, we report this case with literature review.
Introduction
Endometrial stromal sarcoma (ESS) is a rare form of uterine sarcoma. ESS comprises approximately 0.2% of all uterine malignancies and 10% to 15% of all uterine sarcomas [1, 2] . ESS is a malignant tumor that originates from invasive proliferation of cells that resemble stromal cells of normal proliferative endometrium [2, 3] . Predominantly, ESS arises from the uterine corpus. It can also originate from extrauterine sites. The majority of extrauterine ESS arises from endometriosis through a process of malignant transformation [1, 4] . This is an unusual event, only occurring in 0.1% to 0.7% of cases. The most common types of malignant tumors that originate from endometriosis are endometrioid adenocarcinoma and clear cell tumors. ESS is extremely uncommon [5] .
ESS arising from endometriosis is considered as an indolent tumor with excellent prognosis. However, late recurrence and distant metastases may occur more than 25 years after its initial diagnosis [6] . Treatment for a disseminated disease is particularly problematic. Targeted therapy for ESS arising from endometriosis remains unclear. However, some studies have reported that adjuvant hormonal therapy is effective for advanced-stage ESS [7, 8] .
Here we describe a case of ovarian ESS with multiple metastases derived from pathologically confirmed endometriosis. We managed it with complete surgical resection and hormonal therapy.
Case report
A 40-year-old para 1 woman without significant medical history was transferred to Chonnam National University Hospital. She had bilateral ovarian tumors detected by pelvic ultrasonography at a local gynecologic clinic for the evaluation of dysmenorrhea and hypermenorrhea. A pelvic ultrasonography revealed a 6.4×5.8×5.3-cm 3 mass with irregular margin in the right ovary and a 6.3×5.2×4.2-cm 3 multi-septated cystic mass in the left ovary. There was no obvious ascite in the abdominal cavity. Pulsed Doppler examination revealed low-resistant blood flow (resistance index 0.24). On physical examination, severe adhesion between these tumors and the cul-de-sac The patient underwent total abdominal hysterectomy, bilateral salpingo-oophorectomy, both pelvic lymph nodes dissection, omentectomy, and appendectomy through median incision at supine position. We performed operation for the basis of epithelial ovarian malignancy. A small number of ascites (500 mL) was present and peritoneal cytology was done. The right ovarian tumor measured at approximately 5.0×5.0-cm 2 contained a 2.0×3.0-cm 2 solid mass and chocolate-colored fluid.
This mass was fixed in the cul-de-sac. It was hard indurated because of cancer infiltration. The left ovary mass measured at roughly 5.0×6.0-cm 2 was an inflammatory cyst containing yellowish fluid. Multiple seeding lesions were found at rectal serosa, posterior uterine serosa, and appendix. Multiple whitish nodular lesions of up to 3.0×3.0-cm 2 were detected at the omentum. These suspicious lesions were biopsied. No intrauterine tumor was found (Fig. 2E ). Intra-operative frozen biopsy analysis of the right ovarian tumor showed ESS with endometriosis because proliferative stromal cells with scant nuclear pleomorphism and mitosis were seen. Postoperative course was complicated by a disrupted vaginal stump. There was no other complication.
Final pathology was consistent with bilateral ovarian ESS arising from foci of endometriosis and involving the uterine serosa, rectal serosa, parametrium, peritoneum, omentum, and appendix (International Federation of Gynecology and Obstetrics [FIGO] stage IIIC). No evidence of tumor was found in the corpus of the uterus or the uterine cavity. Both pelvic lymph nodes were negative for tumor cells. The result of peritoneal cytology was negative for malignant cells. The mitotic activity in the spindle cells in the cellular area was limited to a maximum of two figures per 10 high-power fields. Stromal tissues had the characteristic tongue-like growth pattern ( Fig.  2A) . Immunohistochemical staining revealed that neoplastic cells were immunopositive to antibodies specific for cluster of differentiation 10 (CD 10) (Fig. 2C) , Ki 67 (Ki index 3% to 5%) Fig. 2B) , and progesterone receptor (Fig. 2D) . However, these neoplastic cells were immunonegative to estrogen receptor, desmin, alpha inhibin, calretinin, and actin. The patient's CA 125 level was decreased from 97.3 U/mL before surgery to 38.8 U/mL after surgery. Adjuvant hormonal therapy was started one month after the operation in an effort to suppress the growth of any microscopic tumors. The patient had been taking oral megestrol acetate (Megesia, Dalimpharm, Seoul, Korea) at 160 mg daily for one month. She complained about weight gain. Therefore, the patient had been taking oral medroxyprogesterone acetate (Farlutal, Pfizer, New York, NY, USA) at 500 mg daily for four months. Six months after the beginning of treatment, her CA 125 level was decreased to 22.7 U/mL. Subsequent Positron emission tomography-computed tomography revealed no evidence of recurrence or metastases. However, she had complaints of generalized edema. Therefore, we decreased her drug dosages. She was taking oral medroxyprogesterone acetate (Provera, Pfizer) at 200 mg daily for three months. Three months later, she refused further hormonal therapy because of lasting side effects. At that time, an abdominopelvic computed tomography showed no evidence of recurrence. Therefore, we stopped the hormonal therapy and planned regular checkups with pelvic examination, tumor markers, and imaging studies. To date, she has shown no signs of recurrence.
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Discussion
ESS arising from foci of endometriosis is extremely rare [1, 2] . In the English literature, the sites of extrauterine ESS include the ovaries, fallopian tubes, broad ligament, vagina, rectosigmoid, intestine, peritoneum of pelvic cavity, mesentery, and liver, with ovary as the most common primary site [3, 6, 7] . The criteria for a diagnosis of ESS arising from endometriosis are clear existence of endometriosis in close proximity to a tumor, no other primary site of a tumor, and a histological appearance compatible with the origin of endometriosis [7] . Our case satisfied all these criteria. The major microscopic features of ESS are diffuse growth pattern of small and round cells with scant cytoplasm resembling normal proliferative endometrial stromal cell, extraovarian intravascular growth, pericellular reticulum, and fibromatous components [9, 10] . Immunohistochemical staining studies have revealed its reactivity to antibodies specific for vimentin, estrogen receptor, progesterone receptor, and CD 10, but not immunoactive to antibodies of muscle-specific actin or cytokeratin [7, 10, 11] . Our case was only immunoactive to progesterone receptor, CD 10, and Ki 67 markers of cell proliferation.
In the past, ESSs had been divided into two categories (lowgrade or high-grade) based on the number of mitotic figures per 10 high-power fields. However, in the latest 2003 World Health Organization classification, endometrial stromal tumors are divided into endometrial stromal nodules, ESSs (referred to as low-grade ESS in the past), and undifferentiated or highgrade endometrial sarcomas (referred to as high-grade ESS in the past). High-grade or undifferentiated endometrial sarcoma may not originate from the endometrial stroma. They have poor prognosis [8, 12] . ESS has an indolent clinical course with good prognosis. It is rarely disseminated [8, 12] . However, more cases of in primary extrauterine ESS have extended to the extrauterine or the extrapelvic space compared to primary uterine ESS [3, 6, 8] . In a review by Leath et al. [3] , among 72 primary uterine ESSs, only one-third have disseminated at diagnosis. In contrast, primary ovarian ESS arising from endometriosis might be more prone to disseminating beyond its site of origin at diagnosis. In a study of 43 cases of extrauterine ESS [6] , 76.9% (10/13) of patients with tumors arising from the ovary had disease extension, including 61.5% (8/13) with abdominal extension and 15.4% (2/13) with more distant extensions. High frequencies of disease dissemination were also found in patients with tumors arising from other uncommon sites. Our patient with ovarian tumors originating from endometriosis also presented multiple metastases (extension to tubes, uterine serosa, rectal serosa, parametrium, peritoneum, omentum, and appendix) at the time of diagnosis (FIGO stage IIIC). Late recurrence and distant metastasis may occur in advanced-stage disease more often than that in early stages [4] . Thus, adjuvant therapy following initial treatment may be needed for advanced-stage extrauterine ESS.
Total abdominal hysterectomy with bilateral salpingooophorectomy is considered as the standard management for uterine ESS, although treating both extrauterine ESS and disseminated disease is controversial. Nonetheless, complete surgical cytoreduction without residual disease is considered as the primary therapeutic approach and the most effective treatment for patients with advanced-stage extrauterine ESS [4, 6, 8, 11, 13] . Options for adjuvant therapy following surgery such as radiotherapy and chemotherapy are not certain or proven to be effective [3, 11, 14, 15] . However, previous studies have reported that hormonal therapy is effective for advancedstage ESS [7, 8] . Because ESS is mostly steroid receptor-positive tumors, hormonal therapy including progestins (megestrol or medroxyprogesterone), aromatase inhibitors (third generation), and gonadotropin-releasing hormone agonists have been considered as effective in reducing the risk of a recurrence. The presence of estrogen receptors and progesterone receptors may be associated with susceptibility to hormonal Ju A Back, et al. Primary ESS of ovary from endometriosis therapy [8] . Our case exhibited the expression of progesterone receptors. This provides a theoretical basis for using progestins for advanced-stage extrauterine ESS originating from endometriosis. Our patient received adjuvant hormonal therapy following an initial surgery. She had no recurrence up to date.
In summary, our case illustrated the findings of a primary ovarian ESS with multiple metastases arising from endometriosis confirmed by typical histologic features after complete surgical resection. This disease was advanced-stage ESS (FIGO stage IIIC). Thus, adjuvant hormonal therapy was begun to suppress the growth of any microscopic tumor. The patient has no evidence of disease at fourteen months after the initial management. Because ESS can recur after a number of years after initial diagnosis, long-term follow-up is advised. This case report shows that adjuvant hormonal therapy could be successful for rare advanced staged ESS, thus providing useful information to better inform and optimize treatment strategies for advanced stage ESS.
